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Dung-piling behaviour is typical among the South American camelids, and is notable in the
wild vicufia (Vicugna vicugna) where both males and females, adults and young urinate
and defecate in dung piles. Vicuna social organization is based upon stable family groups
that live in an area defended year round, and bachelor groups which are more variable in
composition and location. Bachelors and “passing vicufias” usually use dung piles in family
territories if the family is absent (drinking water or walking) (Kororp 1957; FRANKLIN
1974, 1980, 1983; Boscu 1984) suggesting that the marks “keep insiders in” instead of
“keeping outsiders out“. The aim of this study is to analyse the use of dung piles between
adjacent families.

This study was conducted at the Abrapampa Experimental Station of the National
Institute of Agricultural Tecnology (INTA). The station is located in dry grassland 3475 m
above sea level in the Puna region of Jujuy Province, NW Argentina. For details of the
study area see VIL& (1992). The vicuiia stock of the station consisted of 600 animals living
in a 400 ha area limited by sheep fence, containing natural pasture with a narrow river
flowing through the area. No management techniques were used on these animals. The
field work was carried out during March 1989. Observations were made from an
observatory hut (6.5 m high) with binoculars.

The 16 dung piles that were located close to the observation hut were numbered. They
were under view simultaneously (Fig.). The vicufias belonging to the three families that use
this area intensively were recognized individually. These families were: “NCla” with
composition 1:3:1 (male:female:offspring), “Gde” 1:7:5 and “Mar“ 1:4:2. When an
animal (member of these families, member of a bachelor group, or solo) used a dung pile, a
record was made of his/her identity and the individual number of the pile used. “Use” was
considered when the animal defecated and/or urinated in the pile and not when they only
smelled the pile.

In this study, vicufas’ behaviour in relation to the dung pile prior to elimination
(smelling, kneading, turning and positioning) was the same as that described for the species
in Perd (KororD 1957; FRANKLIN 1980).

Use of dung piles: 140 defecation-urination events were observed. For each dung pile,
the percentage of use by animals belonging to each family or no family groups and/or solo
animals was calculated (Table). As is clear from the table, some dung piles were used
exclusively by some families, while others were shared between families. The Figure shows
the distribution of the dung piles and the location of families which used them. In almost
all cases animals not belonging to these families made use of the piles. Among members of
the family groups, males used the dung piles more than three times as often as females
(t test 3.16 p < 0.05).
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Distribution of the dung piles under observation and the families which shared them. The observation
hut is marked as O. H.

Vicunas territorial behaviour has been described as having very rigid boundaries, and
the mating system has been described as “resource defence polygyny”. (FRANKLIN 1974,
1983). Some evidence of males defending females and retaining them in their territories has
been found (BoscH 1984; BoscH and SvENDSEN 1987; ViLA 1990) (suggesting in
Abrapampa a mixed mating pattern of territory and females defence, ViLA 1992) and also
social organization has been found to differ according to wet/dry conditions, pasture and
season (MENARD 1982; FrRaNkLIN 1983; ViLA and Roic 1992).

This study showed that although families used an area almost exclusively there was
some tolerance between neighbours, and adjacent families used border areas at different

Percentage use of dung piles by animals belonging to different families and non-familiar ones

Families
Dung pile NCLA GDE MAR No-families
1 100 %
2 87.5 % 12.5 %
3 75 % 25 %
4 75 % 25 %
6 40 % 40 % 20 %
7 66.6 % 16.6 % 16.6 %
8 11.1 % 77.8 % 11.1 %
9 714 % 28.6 %
10 64.3 % 35.7 %
11 100 %
12 43.7 % 50 % 6.3 %
13 100 %
14 333 % 333 % 333 %
15 75 % 25 %
16 333 % 333 % 333 %
17 44.4 % 333 % 222 %
18 23 % 46.3 % 30.7 %
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times. This territory overlap allowed one family to use the dung piles of another family.
Kororp (1957) showed that vicunias used the nearest dung pile to defecate, and this might
explain the pattern found here. In a study which analysed the relationship between scent
marking and resource holding of some antelopes, GosLing (1990) discussed the possible
function of scent-marking as status advertisement, reducing the cost of agonistic encoun-
ters. This hypothesis requires that males have to be “sufficientely sedentary” (GosLinG
1990), which is the case in the vicufias year-round defended areas. The scentmark as part of
a compound (dung pile-male) causes bachelors to move out of the zone. The frequent use
of the piles on the boundaries may mark the “possibilities” of expanding the territory
(GosLiNG 1987), that is the tolerance male vicunias have with their neighbours. This
hypothesis can also explain why in the absence of the territorial male and the family, other
animals use the piles; again the scentmark and the scent-marker form a compound and
without both components the message is not the same. Thus, the data presented here are
consistent with both “using the nearest” and “compound dung-pile/male” explanations.

Although preliminary, this work shows how a knowledge of the individual animals can
help to discover differences in relation to previous information.

Acknowledgements

Many thanks to Ing. JorGE BErRTONI, Director of the INTA-Abrapampa. This study was written
while visiting the Wildlife Conservation Research Unit, University of Oxford, as a post-doctoral
academic visitor supported by an external grant of the Argentine Research Council (CONICET) and
British Council/Antorchas Fellowship. I thank Dr. Davip MacponNaLD, head of the “Wildcru”. Dr.
Rosie Wooproree corrected the English. I am very grateful to Dr. MarceLo Cassint for his
criticism and help with this work.

References

BoscH, P. C. (1984): Parental investment by a territorial ungulate, the vicuna (Vicugna vicugna
Molina, 1782). Ms thesis, College of Arts and Sciences of Ohio University, USA.

BoscH, P. C.; SvenpseN, G. E. (1987): Behaviour of male and female vicuna (Vicugna vicugna
Molina, 1782) as it relates to reproductive effort. J. Mammalogy 68, 425-429.

FrankLin, W. L. (1974): The social behaviour of the vicufia. In: The behaviour of ungulates and its
relation to management. Ed. by V. Geist and F. Wartaer. IUCN: Morges, Switzerland. Pp.
477—-487.

— (1980): Territorial marking behaviour by the South American vicufia. In: Chemical Signals.
Vertebrate and Aquatic Invertebrates. Ed. by D. MuLLER-ScHWARZE and R. M. SILVERSTEIN.
New York: Plenum Press. Pp. 53-66.

— (1983): Contrasting socioecologies of South America’s wild camelids: The vicuna and the guanaco.
In: Advances in the study of mammalian behaviour. Ed. by S. F. E1senBerG and D. G. KLEINMAN.
Special Publ. No 7. Am. Soc. Mammalogists. Pp. 573-629.

GosLING, L. M. (1987): Scent marking in an antelope lek territory. Anim. Behav. 28, 172-184.

— (1990): Scent-marking by resource holders: alternative mechanisms for advertising the costs of
competition. In: Chemical signals in vertebrates 5. Ed. by D. W. Macponarp, D. MULLER-
ScuwaRzZE, and S. E. NatyNnczuk. Oxford: Univ. Press. Pp. 315-328.

Kororp, C. B. (1957): The vicufia and the Puna. Ecol. Monog. 27, 153-219.

MenarD, N. (1982): Quelques aspects de la socioecologie de la vicogne Lama vicugna. Terre vie 36,
15-35.

ViL4, B. L. (1990): El comportamiento de la vicufia durante la temporada reproductiva. PhD. Thesis,
Sciences Fac., Univ. Buenos Aires, Argentina.

— (1992): Vicuias (Vicugna wvicugna) agonistic behaviour during the reproductive season. In:
Ungulates 91. Proc. Intern. Symposium. Ed. by F. Spitz, G. Janeau, G. GoNzaLEz and S.
AurLacNiEr. Toulousse: Institut de Recherche sur les Grands Mammiferes. Pp. 475-482.

ViL4, B. L.; Roig, V. G. (1992): Diurnal movements, family groups and alertness of vicufia (Vicugna
vicugna) during the late dry season in the Laguna Blanca Reserve (Catamarca, Argentina). Small
Rumin. Res. 7, 289-297.

Author’s address: Dr. Bisiana L. ViL4, GEMA-Sur, Estanislao del Campo 1260, (1602) Florida,
Pcia. de Buenos Aires, Argentina



